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Table 1 Mainstream design methods for compo-

nents of steel structure factory buildings
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Table 3 Stress conditions for components of steel

structure factory buildings
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Table 4 Design logic for components of steel struc-

ture factory buildings
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Table 2 Main analysis items for components of

steel structure factory buildings
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Table 5 Design basis for the STS program
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Fig. 1  Schematic

diagram of beams and columns in the 2D model
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Fig. 9 Standard values of bending moment under live load
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Fig. 10 Standard values of bending moment under wind from the left
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Fig. 11 Standard values of bending moment under wind from the right
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Fig. 14  Stress ratios of steel structure components
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Table 7 Parameters of factory building components

G5 H4 {4 4 1T /mm £ ¥ /m 2
GL-1 H(800~550)x300X6X16 8.0 Q355B
GL-2 H550x250X6X14 8.0 Q355B
GL-3 H(550~800)x300X6X16 8.0 Q355B
GL—4 H500%300X6X16 8.0 Q355B
GL-5 H(500~350)%250X6X 12 8.0 Q355B
GL-6 H(350~500)x250%6x12 8.0 Q355B
GZ-1 H500x300x8X16 18.0 Q355B
Gz-2 H400x300x8X16 6.0 Q355B
Gz-3 H500%300x8X16 6.0 Q355B
Gz-4 H500%300x8X16 7.2 Q355B
Gz-5 H500x300X8X16 6.0 Q355B
GZ-6 H500x300x8X16 6.8 Q355B
Gz-17 H500x300x8%16 5.2 Q355B
Gz-8 H400X250X8% 12 6.0 Q355B
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Table 8 Comparison of effective lengths between Appendix A of GB 51022-2015 and Appendix E of GB 50017-2017
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Table 9 Results of the out-of-plane stability for beams in SAT

C
T 14 B iy 254 ZHE/(KN-m) il J3/kN A PR mm 250K B /mm ®
AT W ’
AB 2B A ity 487 0.373
) 43 o 0.01 0.771 8000 1600 3.77
B ¥ -390 AR
CD 3B C i 609 0.467
: 70 o 0.016 0.771 8000 1600 1.22
D ¥t -349 AR
EF 3Bt E% 727 0.563
. 70 . 0.016 0.771 8000 1600 1.09
F i -268 AR5
STS F1 &% SATI &8k SAT2 F &%
a1 B ity A5, - - -
@y, p, k (il 1) @ P, k (il 1) @ P, k (k1)
AB Bt A Vi 1.0 0.40 1.0
i -1.25 1.0 1.0
B i 0.19 0.95 0.37
CD Bt C i 0.91 0.40 1.0
: -0.82 1.0 1.0
D Y 0.36 1.18 0.47
EF Bt E Yifi 0.86 0.40 1.0
) -0.57 1.0 1.0
F ¥ifi 0.54 1.43 0.56
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Table 10 Results of the out-of-plane stability for columns in SAT
C
1B S BHE/(KN-m) Bl f1/kN A ME K mm SR0K ¥ /mm ®
AT LIS ’ .
PNt B P i 415 0.534
. 171 : 0.042 0.636 6000 5500 0.95
N it -18 NG
AM B A ity 486 0.630
. 179 o 0.044 0.768 6000 10200 0.83
M 3 241 AR
GH kB G iy 609 0.786
184 . 0.045 0.771 6000 8100 1.09
H i 159 ZN IR
) STS 124 SATI1 &8 SAT2 F &
T B i A
@ P, k (71T ®pa P, k (71T @4 Py k(i J17F)
PN Bt P i 0.94 0.91 0.95
-0.05 0.05 1.00
N ity 0.55 0.58 0.54
AM FEBE A ity 0.78 1.00 0.83
I 0.50 -0.50 -0.50
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Three—Dimensional Analysis Method for Steel Structure Factory Buildings with H-Section Tapered

Beams and Columns

Zhihui Gao' Xiaoguo Liu*> Liangxiang Shi'
(1. Automotive Engineering Corporation, Tianjin 300113, China;
2. Beijing Glory PKPM Technology Co. , Ltd. , Beijing 100013, China)

Abstract:

H-section tapered beams and columns are widely used in steel structure factory buildings because tapered members can maximize
material performance by matching the approximately triangular bending moment diagram. The Technical Code for Steel Structure of
Light—Weight Buildings with Gabled Frames (GB 51022-2015) , considering the characteristics of light-weight buildings, has made
specific provisions for the design of tapered beams and columns, with economy as the primary goal while ensuring safety. Research
indicates that major domestic steel structure analysis software adoptes two-dimensional analysis for factory buildings with tapered
beams and columns, failing to fully exploit the huge potential of three-dimensional analysis. Based on GB 51022-2015 and PKPM soft-
ware, this paper briefly presents the analysis methodology for steel structure factory buildings, key points of stability design for tapered
members, and analysis examples using mainstream software, thereby proposing a three-dimensional analysis method for factory build-
ings with H-section tapered beams and columns. Compared with the two-dimensional analysis method, the three-dimensional analysis
method demonstrateds broad applicability and high operational efficiency, while also emphasizing the necessity and urgency for users
to master knowledge of steel structure stability theory.

Keywords: H-section tapered beams and columns; equivalent moment coefficient; diagonal brace-elastic restraint; bracing restraint
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